The mission of the European Bioinformatics Institute (EBI), an outstation of the European Molecular Biology Laboratory (EMBL) in Heidelberg, is to ensure that the growing body of information from molecular biology and genome research is placed in the public domain and is accessible freely to all parts of the scientific community in ways that promote scientific progress. To fulfil this mission, the EBI provides a wide variety of free, publicly available bioinformatics services. These can be divided into data submissions processing; access to query, analysis and retrieval systems and tools; ftp downloads of software and databases; training and education and user support. All of these services are available at the EBI website:
INTRODUCTION
The European Bioinformatics Institute (EBI) is committed to providing free and unrestricted access to the biological databases that it produces and maintains, many in association with other international institutions. These databases contain data from a wide range of areas and include nucleic acids and protein sequences, and experimental data on their functions, structures and expression. The wealth of biological data available is accessible for browsing and retrieval via the WWW, ftp and email servers and programmatic interfaces using XML/ SOAP-based web services. Many popular bioinformatics analysis tools are available. These include sequence similarity searches as well as structure and function prediction algorithms. A number of these services are provided in collaboration with academic and commercial software designers. In delivering these services, the EBI takes into account the following key factors: cost-effectiveness, scientific quality, level of service, speed and, ultimately, real value for the biological community. The EBI guarantees that usage of its services is fully confidential, secure and in accordance with internationally agreed standards and procedures.
EBI TOOLS
The EBI toolbox contains a wide range of services that allow the user to search, extract, manipulate and analyse data (see Table 1 ). The services are aimed primarily at analysts, but they can also be used to assist data submitters to enrich, complement and validate their data. The toolbox can be divided into the following five categories: (i) similarity searches; (ii) protein function analysis; (iii) sequence analysis; (iv) structural analysis and (v) miscellaneous.
Each of these services has a number of options that allow them to be used by a wide range of users, from laboratory technicians assessing the quality of their sequences to the most discerning structural biologists. Detailed help pages about the individual services and their various parameters are provided. In addition, tutorials are available for the majority of the tools in the '2can Bioinformatics' educational resource. This comprehensive documentation makes these services ideal for training and education purposes. The EBI encourages educators to contact the support help desk at http://www.ebi.ac.uk/support/ if they plan to use any of them during their courses.
Similarity search tools
There are five main similarity search algorithms available at the EBI: FASTA (1), WU-BLAST2 (2), NCBI-BLAST2 (3), MPsrch (4) and SCANPS (5). These can be used to identify similarities between novel query sequences and database sequences whose structure and function have been elucidated. These tools allow searches against a large number of databases including the EMBL Nucleotide Sequence Database (6); IMGT/LIGM (7); the UNIPROT protein sequence resource (8) ; IMGT/HLA; complete genomes and proteomes; patented *To whom correspondence should be addressed. Tel: +44 1223 494423; Fax: +44 1223 494468; Email: rls@ebi.ac.uk
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sequences from the European Patent Office, the US Patent and Trademarks Office and the Japanese Patent Office, and the structures database PDB.
The EBI deploys this range of similarity tools because each of the algorithms provides a unique sequence search environment. FASTA, WU-BLAST2 and NCBI-BLAST2 can be used for both nucleotide and protein searches, while MPsrch and SCANPS are for protein searches only.
(i) FASTA is a set of programs that allow sequence similarity searching against both nucleotide and protein databases. FASTA has been found to be better than BLAST for conducting nucleotide searches since a smaller k-tuple than the minimum of seven for BLAST can be implemented. 
Protein function analysis tools
The protein function analysis tools search for matches to the query sequence in the so-called secondary databases. These secondary databases contain the results of functional analysis of the sequences in the primary databases. Each one analyses the primary databases differently and as a result contains different information. Examples of secondary databases are Prosite (10), Pfam (11), PRINTS (12) and InterPro (13) . When searches of these databases yield significant matches, these hits help to assign the query protein to a particular family. If the structure and function of the family are known, searches of the secondary databases offer a fast track to inferring biological function.
(i) InterProScan (14) is the most popular protein function analysis tool available from the EBI. It combines different protein function recognition methods into one resource. It scans a given sequence against the protein families of the InterPro member databases. The input to InterProScan can be either a nucleotide or a protein sequence. With nucleotides, the user is given an option of 15 translation tables and must choose a minimum open reading frame (ORF) size. InterProScan launches nine applications that search against specific databases (see Table 2 ) and have preconfigured cutoff thresholds. Users have the choice of selecting which applications to launch and in this way can customize their search. Each application returns a list of hits to the individual databases. The result is returned as an XML file. This file is processed to generate a graphical and a 
Sequence analysis tools
This set of tools allows the user to carry out further, more detailed analysis of novel and existing sequences. including multiple sequence alignments, pairwise alignments and the determination of signalling regions, coding regions and ORF quality. The identification of these and other biological properties is a clue that aids the search to elucidate the specific function of a sequence. A number of the tools provided are from the EMBOSS package (19) .
(i) ClustalW (20) is a general-purpose multiple sequence alignment tool for nucleotides and proteins. The ClustalW service (21) is one of the most popular of the EBI tools. It provides access to single-CPU and parallel versions of the software, thus catering for a wide range of uses, including the alignment of large sets of data such as complicated viral and bacterial genomes. The ClustalW service at the EBI is the only one offering the user ClustalW's ability to infer phylogenies. (ii) Align compares two nucleotide or protein sequences.
Needle is used to obtain an alignment that covers the length of both sequences, while Water is used to find the best region of similarity between two sequences. (iii) Transeq translates a nucleic acid sequence to the corresponding peptide sequence. It can translate in all six reading frames. (iv) Pepinfo, Pepwindow and Pepstats are tools that can be used to obtain general information about a protein sequence, including molecular weight, isoelectric point, charge, average residue weight, hydrophobicity values and physico-chemical properties. (v) CpGPlot, CpGReport and Isochore can be used to plot CpG-rich areas, report on CpG-rich regions and plot GC content over a sequence. CpG detection is very useful in The table view contains information about the family relationships of the matches with links to parent and children entries, if they exist. If a match has been annotated by the Gene Ontology consortium, the assignments attributed to the object are also displayed here. providing a method for the identification of housekeeping and widely expressed genes and their promoters, in particular in human sequences (22) . (vi) GeneWise compares a protein sequence or a protein profile to a DNA sequence allowing for introns and frameshifting errors. (vii) PromoterWise compares two DNA sequences allowing for inversions and translocations and is thus ideal for promoter identification. (viii) GeneMark (23) is used for the identification of possible genes. It assesses the coding potential of DNA sequences by using Markov models of coding and non-coding regions predetermined for many organisms.
Protein structure analysis tools
A number of public tools for the analysis of structural data are available from the EBI. The function of a protein is more directly a consequence of its structure than of its sequence, with structural homologues tending to share functions. The determination of a protein's 2D/3D structure is crucial in the study of its function.
(i) MSD Services (24) are a wide range of services for conducting structural studies that are provided by the Macromoleular Structure Database group at the EBI. MSDlite is a database interface that allows easy access to the PDB. MSDpro is a java-based tool that allows the user to construct complex relational queries of the PDB. MSDfold compares protein chains and structures and looks for similar ones in PDB and SCOP (25) . PQS is a system for querying protein quaternary structures. (ii) The DALI server (26) is a network service for comparing protein structures in three dimensions. The coordinates of a query protein structure are submitted and DALI compares them against those in the PDB. A multiple alignment of structural neighbours is mailed back to the user. (iii) MaxSprout is a fast database algorithm for generating protein backbone and side chain coordinates from C (alpha) traces.
Miscellaneous tools
There are a number of useful tools developed at EMBL and the EBI that do not fall into the preceding categories.
(i) EMBL computational services is a collection of tools developed at the EMBL. The tools are divided into the same five categories as the EBI toolbox. These services have been developed by the biocomputing/research group in Heidelberg in close collaboration with wetlab scientists. (ii) Expression profiler (27) is a set of web-based tools for clustering, analysing and visualizing the data generated by high-throughput experiments with microrarray technologies. (iii) QuickGO is a fast web-based viewer for the Gene Ontology (28) database. (iv) Readseq can be used to change sequence formats and letter cases, remove gap characters, extract and remove the sequence of selected features and calculate a checksum for the sequence.
Database browsing and entry retrieval
The EBI provides a number of different interfaces, of varying complexity, that allow querying and retrieval of data from the large range of biological databases that are available.
(i) SRS stands for Sequence Retrieval System and it is the main information system used to provide access to data from the EBI. SRS has two functions, data retrieval and as an applications server. The system provides access to 175 data libraries and 154 applications, including many from the EMBOSS package. The system allows complex queries across large numbers of fields and/or databases at the same time. 
Data submission
One of the most important tasks of the EBI is the submission processing and curation of biological data. The submission tools available are displayed in Table 3 .
The EBI's FTP server
All the data in the EBI databases are publicly available and can be downloaded from the EBI FTP server. Software packages for UNIX, MAC, DOS (MS Windows) and VMS can also be obtained. Access to the server is by anonymous ftp.
Training and support
The EBI provides training and support to the scientific community through the educational resource '2can Bioinformatics' and through its industry programme.
'2can Bioinformatics' was developed with the intention of targeting a wide audience including newcomers to biology, experienced biologists and computer programmers. The site is divided into five main sections: introduction to bioinformatics, basic biology, genes and disease, biological databases and tutorials. The first three sections provide concise introductions to basic concepts in molecular biology and bioinformatics while the main focus of the last two is on the tools and databases developed at the EBI and by its collaborators. Links to numerous external sites provide further information about the field of bioinformatics, and a searchable glossary of relevant terms is available.
The EBI also provides training to the European pharmaceutical, biotechnology, consumer goods, chemical and agricultural industries through its industry programme. Owing to the success of this programme, a second one has been launched for European small to medium-sized enterprises (SMEs).
Main EBI contacts and addresses
The following list contains a number of useful URLs and email contacts at the EBI. The main contact is http://www.ebi.ac.uk/ support/, to which users should address all issues unless a specific alternative is mentioned below. When using the mail servers to submit BLAST, FASTA and InterProScan jobs, the user should send a mail to the respective address with the word 'help' in the message body to obtain instructions.
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